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1. . Introduction:

Oxidative DNA damage induced by oxidative stress is increasingly considered as a major factor
associated with the breast cancer. The oxidative stress has been shown to cause both DNA strand breaks and
modification of DNA bases. Our hypothesis is that the oxidative DNA ‘damage begins much earlier than the
clinical manifestation of breast cancer. Recent findings showed significantly higher levels of 5-hydroxy-
methyl-2’-deoxyuridine (HMdU), an oxidized DNA base, in patients with breast cancer and those at high
risk of this disease. HMdU is also proposed to be a biomarker of breast cancer risk. This hypothesis is further
supported by the recent finding of our laboratory which showed that sera of healthy women with a family
history of breast cancer and women diagnosed with breast cancer several years after blood donation had
elevated amounts of anti-HMdU antibodies. This suggests that in the early stages of cancer development
cells are under oxidative stress, which is manifested by significant HMdU formation. To test our hypothesis,
it would be important to quantitate HMdU levels in DNA of WBC of a large group of women to assess the
oxidative stress and to determine the oxidative DNA damage before the clinical diagnosis of breast cancer is
possible. Although methods are available for detection and quantitation of HMdU from various biological
samples, but either it are expensive (GC/MS) or have problem with radioactive waste disposal (tritium
labeling). In present study we are developing the simple, sensitive and cost effective fluorescent-labeling
method for quantitation of HMdU. Once the method is developed it will be validated and will be utilized to
detect and quantitate HMdU form cell samples.

2. Studies and Results

2.a. Change in the Fluorescence Post-labeling protocol:

We had proposed to post-label HMdU with 7-methoxycoumarin-3-carbonyl azide (Molecular Probes)
in tetrahydrofuran (THF) under anhydrous conditions overnight at the elevated temperature. In the process of
method development, it was observed that higher losses occur in labeling of small amounts of HMdU due to
the trace amounts of moisture present in the environment, which competes with the low level of HMdU.
Moreover, stringent conditions required for the post-labeling would be more difficult to follow by other
laboratories. Therefore, the protocol for the fluorescence post-labeling of 5-hydroxymethyl-2'-deoxyuridine
(HMdU) has been developed. ‘

In search for better fluorescent reagent for simple and sensitive post-labeling method, we found that
7-dimethyl-amino-coumarin-4-acetic acid (DMACA), which reacts with HMdU in the presence of a catalyst
and a linker to form labeled product, fulfils those requirements.

2.b. New HMdU Post-labeling Method:

This method uses the esterification reaction for the fluorescence labeling of HMdU with 7-dimethyl-
amino-coumarin-4-aceticacid (DMACA, Molecular probes) in the presence of a catalyst 4-pyrrolidino-
pyridine (PPy) and 4,4’dicyclohexyl-carbodiimide (DCC). General reaction can be given as:

i 0
R* bcc *
R—CH,0i + HOT™ " —= N~~~ R
Nucleoslide Fluorescent Probe Fluorescentlabeled
Nucleoside
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Post-labeling Method:

HMJdU (1 nmole) was suspended in anhydrous acetonitrile (ACN) in a polypropylene eppendorff tube
and DMACA (100 nmole) reagent and PPy (5 nmole) were added. The reaction mixture was mixed well,
DCC (1umole) in anhydrous ACN was added, and heated

at 65-70°C in a heating block for 2 h. The heating block is Fig. 1: HPLG Profile of Fluorescence labefled HMdU, dU & dT
covered with aluminum foil in order to avoid the photo- s
degradation of the reagent at an elevated temperature.

. HMA R

After the reaction was over, the reaction mixture
was dried. Fluorescent HMdU products were isolated
using silica-gel Sep-Pack (5% methanol/95% methylene

|

chlo-ride), and further, purified using normal phase /\
HPLC. Reaction with HMdU resulted in the formation of '

two baseline separated fluorescent products HMdU*-I O — J AL
and HMdU*-II (Flg 1) oo s M u-l'sm » %

Column Uitrasphere Silica (Si, 10mmi.d. x 250 mm, 5am)
Mobile Phase 6% Methanol/ 54% Maethylene Chloride/ 40% Hexane
Flow Rate 2mi/min

Similarly, 2'-deoxyuridine and thymidine were
labeled using DMACA in the presence of PPy and DCC.
Both dU and dT formed fluorescent coumarin products

dU* and dT*, which is shown in Fig. 1.

Upon fluorescence labeling, dU and dT gives a single fluorescence labeled product each, while
HMAU gives two fluorescence products, which suggests that the labeling occurs on the primary hydroxyl m
(-CH,OH) groups of the 2’-deoxynucleosides. Further, the ammonolysis of HMdU*1, dU* & dT* released
respective nucleosides, as determined by HPLC analysis of the ammonolysed products, but that of HMdU* II
did not. This suggests that HMdU* II labeling has occurred on the primary hydroxyl group (-CH,0H ) on the
5-position of the base moiety. This was further confirmed by GC/MS analysis of the hydrolysis products.

Mass spectral analysis of labeled nucleoside products suggests that all fluorescent nucleoside-
coumarin derivatives are mono-labeled. Mass spectra of HMdU*1, dU* & dT* show the m/z = 347 mass
peak, this (M+1) fraction can be assigned to the sugar moiety attached to the label [247.2 (DMACA) + 117
(2'deoxy- ribose) - 18 (H,0) = 346.2 ], while HMdU* II does not show that mass signal. Further
physiochemical characterization of the products is currently underway. The spectral data for the fluorescent-
labeled nucleosides are shown in Table 1.

Table 1 : Spectral Data of Coumarin-labeled Nucleosides

Nucleoside/ uv FLUORESCENCE . Recovery of Nucleoside
coumarin Product Amax (nm) Excitation Ay | Emission Apay after hydrolysis
du * 372 385 448 Yes
dT * 373 385 446 Yes
HMdU* I 383 380 460 Yes
HMdU* 11 385 380 455 No
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2.c. Method Development for the Detection and Quantitation of HMdU

HPLC Method:

The normal phase HPLC method was developed for the detection and quantitation of labeled HMdU
products for better sensitivity, as compared to the reverse-phase HPLC. Fluorescent HMdU products are
analyzed using semi-preparative silicagel column (Ultrasphere, Beckman, 250 mm x 10 mm, 5 um) using
fluorescence detector ( FP-920, Jasco Inc.,) with A excitation = 380 nm and A emission = 460 nm. HMdU-
coumarin products are eluted isocratically at 2 ml/min flow-rate, with 8% methanol/42% dichloro-
methane/50% n-hexane as the eluent, at 21.7 min and 24.3 min retention times for HMdU*-I.and HMdU*-II,
respectively.

Pre-purification of the Coumarin-labeled Products Prior to HPLC Analysis:

A pre-purification method has been developed for a better resolution and separation of the coumarin-
labeled 2’-deoxyribonucleoside products, as well as to prolong the useful life of the HPLC column. Pre-
purification removes side products of the reagent with catalyst and linker in an earlier fraction, while the
products of interest elute in the last fraction. Silica and octadecylsilane (ODS) columns were tried for this
purpose. Silica SPE was found to be more suitable for the pre-purification.

The dried reaction mixture is reconstituted in Solvent A (3% methanol/37% dichloromethane/ 60%
n-hexane) and placed on the top of a pre-conditioned SPE Silica cartridge (500 mg, 3 ml, Accubond, J&W
Scientific). It is followed by elution with 6 ml of solvent A, then 3 ml of Solvent B (5% methanol/95%
dichloromethane), and fina-lly, 5 ml Solvent C (15% methanol/95% dichloromethane). The HMdU-
DMACA as well as dU* fluorescent products are in the last fraction. The last fraction is dried and analyzed
by HPLC for the quantitation of labeled 2’-deoxyribonucleosides.

Optlmlzatlon of the Post-labeling Reaction:

The conditions for HMdU post-labeling reaction were optimized for the maximum yield of the
HMdU/coumarin product by changing one parameter at a time or in combination. The reaction conditions
were optimized at 1 nmole HMdU level by changing parameters viz. amount of the reagent DMACA,
catalyst PPy, linker DCC, reaction time, and reaction volume.

Effect of DMACA: The HMdU post-labeling reaction was carried out with various ratios of HMdU to
DMACA reagent ranging from 1:1 to 1:200 nmoles, while keeping other parameters constant. It was
found that the optimal yield was obtained with 1:100 (HMdU:DMACA).

Effect of PPy : The ratio of PPy catalyst to HMdU was also optimized. The HMdU post-labeling reaction
was carried out with various ratios of HMdU to PPy ranging from 1:0.01 to 1:200 nmoles, while
keeping DMACA constant at 100 nmoles. It was found that the optimal yield was obtained with
1 HMdU:5 PPy. It was evident from the graph that the amount of catalyst plays a role in the labeling of
HMAU, with the increase in the amount of catalyst yielding decreased levels of labeled products.

Effect of DCC : The HMdAU post-labeling reaction was carried out with various ratios of HMdU to the linker
DCC ranging from 500 nmoles to 5 pmoles per 1 nmole HMdU, while holding constant DMACA at
100 nmoles and PPy at 5 nmoles. It was found that the optimal yield was obtained with 1 nmole HMdU:
5 umoles DCC.

Reaction_Time : After optimizing the reagent variables, the time function of the HMdU post-labeling was
also optimized. Yields of the HMdU products were determined at different times ranging from 15 min to
6
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" 2h, in 15 min intervals. The maximum yield was obtained within 45 min heating time. Hence, the time
factor was set at 1 h from the start to the end of the reaction.

Effect of Reaction Volume : Different reaction volumes (before adding DCC) ranging from 200 ul to 900 ul
was utilized, while keeping other parameters at the optimal levels. It was observed that with an increase
in the reaction volume, the yield of labeled HMdU products decreased, with the optimal yields obtained
at 200 to 300 pl. These results suggest that the post-labeling reaction is reagent concentration-
dependent.

2.d. Reporter Molecule:

In order to know the losses in the yield of labeled HMdU during the post-labeling reaction a reporter
molecule is being introduced. This reporter molecule undergoes the same post-labeling conditions as HMdU.
The yield of this fluorescence-labeled reporter molecule will allow us to determine the extent of loss in the
labeling reaction. For this reason we have decided to add dU (5 pmole) to each post-labeling reaction,
product of which (dU*) elutes before labeled HMdU products on a silica column (HPLC-2). From the yield
of dU* we know the loss in the yield of HMdU labeling. , and will correct for that loss in calculating levels
of HMdU in WBC DNA. Using dU at S pmole level as the reporter molecule, we found that even very low
amounts of HMdU (0.01-2 pmole) can be quantitated in a linear fashion (see below).

2.e. Limit of Detection (LOD) and Limit of Quantitation (LOQ) of Coumarin-labeled Products

LOD and LOQ for the labeled HMdU and Eig. 2 :sensitivity & Linearity of the Detection
dU products were obtained. It was found that
dU*, HMdU* I and HMdU* II were linear in 5
fmole to 2 pmole range. The detection limits for e
_the dU*, HMdU* I and HMdU* II were found to

a0

g (11]
be at level of 0.01 fmole with signal to noise ratio - ‘_/%
of 10. The standard curve for limit of quantitation 200 Ria o a9se
of coumarin labeled products is shown in Fig. 2. BT T S P A AR

Labeled Nocleoside( fmole)

2.f. Separation of HMAU from Digested DNA:

Fig. 3: HPLC - 1 : Separation of Z- Deoxyribonucleosides
using Reverse Phase HPLC )

In order to validate the post-labeling method
before using MCF10-A cells and quantitating the
HMAU in blood samples, HMdU has to be isolated ‘ ey
from digested DNA of the samples. A reverse-phase
HPLC method has been developed to separate HMdU
from 2'-deoxyribonucleosides. The HPLC profile of
separation of the standard 2'-deoxyribonucleosides
overlaid with HPLC profile of digested DNA sample
is shown in Fig. 3. In this HPLC method (HPLC-1)
HMdU was resolved from other nucleosides with a
baseline separation of 10 to 15 min, which minimizes
the contamination of the HMdU fraction with other
nucleosides. This HPLC-1 will be also used to ————————————————
quantitate normal 2'-deoxynucleosides. For HMdU P e 0 ®
post-labeling from DNA sample, fraction from 42-46 ol Ulvasphare OGS (Backeran, 10 mm i X 250 rem Som)
min of HPLC - 1 will be collected, dried and Mobile Phase  SmM Armonium formate / Acetonitrile
subjected to HMAU post-labeling for quantitation. FlowRae  2mi/min

-
-

SMedC

g

g

% Acetonitrile

Absorbance (254nm)
&

-
w
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3. Significance

The most significant finding stemming from the studies performed during this time period is that the
fluorescent post-labeling reaction occurs on the primary alcohol group of nucleosides. This finding may
allow us to extend this post-labeling technique to the quantitation of other modified nucleosides. The
quantitation and detection limit of the coumarin labeled HMdU and dU products is in the femtomole range.

4, Plan

This method will be validated using HMdU isolated from MCF10-A cells and it will be utilized to -
detect and quantitate HMdU isolated from WBC DNA.
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Kev Research Accomplishments to Date:

. The reagent used for fluorescence labeling of HMdU and described in the Preliminary data was
changed from 7-methoxycoumarin-3-carbonylazide to 7-dimethyl-amino coumarin-4-acetic
acid (DMACA), which has increased sensitivity and reliability of the post-labeling reaction.

. Post-labeled HMdU, dU & dT products showed that acylation with DMACA occurs on the
primary (1°) hydroxy (-OH) groups but not on the secondary hydroxy groups.

o Baseline separation of DMACA-postlabeled HMdU products from reagents was accomplished
using normal phase HPLC (HPLC-2); this method can detect and reliably quantitate HMdU in a

femtomole range.

o HMGdU post-labeling method was optimized by varying all reagents and parameters involved in
the reaction.

) A pre-purification method was developed for the postlabeled products to separate them from
reagents prior to HPLC analysis.

o Limits of detection (LOD) and limits of qunatitation (LOQ) were obtained for labeled dU and
HMAU products.

o Reverse-phase HPLC method was optimized for a baseline separation of HMdU from normal
2’-deoxyribonucleosides obtained by enzymatic hydrolysis of DNA (HPLC-1)

Reportable Qutcome

This work was presented at 91" AACR Annual meeting held in San Francisco, CA (April 1-5,
2000)

o Desai, M., Pelle, E., Sowers, L., and Frenkel, K. Fluorescent post-labeling of 5-hydroxymethyl-
2'-deoxyuridine - a sensitive measure of biomarker of oxidative DNA base damage. Proc. Am.
Assoc. Cancer Res., 41:436, 2000

Conclusion

We have developed a sensitive fluorescence post-labeling method for quantitation of HMdU,
an oxidized DNA base, which will be utilized for analysis of DNA isolated human WBC, as a measure
of oxidative DNA damage. The HMdU-post labeling was accomplished using 7-dimethylamino-
coumarin-3-acetic acid in presence of catalyst. The fluorescence labeling occurs at the primary
hydroxy (-CH,OH) moiety of 2'-deoxyribo-nucleosides as well as 5-CH,OH on the base. The method
was optimized by varying all reagents and parameters involved in the reaction. The detection limit of
the coumarin- labeled nucleoside products was as low as 0.01 fmole, and its quantitation is linear in 2
pmole to 5 fimole range.
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APPENDICES _:

Fisher Exact test), compared to mothers who quit smoking during pregnan,
These results imply that an increase in illegitimate V(D)J recombinase-media
alteration, a genetic recombination event associated with childhood malignayy
cies, may be induced in utero during pregnancy by maternal exposure to tobaced
smoke-derived genotoxicants. Supported by NIH RO1 HD33016 to WLB. &
- *
#2776 A MOLECULAR EPIDEMIOLOGIC STUDY OF THE ASSOCIATIOR
BETWEEN ENVIRONMENTAL EXPOSURES TO CARCINOGENS AND Dﬂ
DAMAGE AND MUTATION IN MOTHERS AND NEWBORNS. Frederica )
Perera, J. P O’Neill, K. Hemminki, W. Jedrychowski, U. Bawle, R. J Albertini, R,
Santella, and R. M Whyatt, Columbia Univ, New York, NY, Jagiellonian Unig’
Krakow, Poland, Karolinska Inst, Huddinge, Sweden, and Univ of Vermont, Bur
ington, VT ol
This study investigated the potential mutagenic and carcinogenic risks from

transplacental exposure to tobacco smoke and air pollutants, including polycyclic
aromatic hydrocarbons (PAH) and other aromatic compounds from fossil fue)
buming and other combustion processes. We evaluated a battery of biomarkerg
in cord blood and in maternal blood at delivery among a cohort of 160 moth:
and their newboms (total of 320 subjects) in Poland. PAH-DNA adducts in white
blood cells (WBC) measured by ELISA were significantly associated with aly
pollution exposure in both mothers and newborns, as well as with tobacco smoke
(active and passive) in the mothers (p<0.05). The same significant associations
were not seen between these variables and the total concentration of PAH ang
other aromatic adducts measured by 92P-postlabeling. This may be due to the
different spectrum of adducts measured by the two methods. Compared to the
mothers, the newborns had higher fevels of cotinine (an internal dosimeter of
tobacco smoke) and both measures of carcinogen-DNA adducts, indicating
enhanced susceptibility of the fetus. HPRT mutant frequencies (MF) were elg-
vated in both newborns and mothers compared to other populations studied by
this faboratory. In the newborns, HPRT MF was significantly associated with
maternal cotinine (r=0.35, p=0.01) and with newborn carcinogen-DNA adducts
by postlabeling (r=0.3, p=0.03), providing a molecular link between specific
environmental carcinogens and somatic mutation. This study underscores the
susceptibility of the fetus and the mutagenic and carcinogenic hazards of fetal
exposure to tobacco smoke and airborne carcinogens.

#2777 SPECTRUM OF CHROMOSOMAL CHANGES DETECTED BY FLU-
ORESCENCE /N SITU HYBRIDIZATION IN WORKERS EXPOSED TO BEN-
ZENE. Luoping Zhang, N. Rothman, Y. Wang, W. Guo, R. B Hayes, G. Li, S. Yin,
and M. T Smith, Chinese Acad of Preventive Medicine, Beijing, China, National
Cancer Inst, Bethesda, MD, and Univ of CA at Berkeley, Berkeley, CA
Benzene, an established human leukemogen, induces chromosome aberra-
tions in the peripheral blood of exposed workers but littleis known about the
spectrum of chromosome damage produced. We hypothesized that benzene
may cause specific chromosome aberrations related to leukemia in exposed,
otherwise healthy workers. We have previously reported data from fluorescence
in situ hybridization (FISH) analyses of chromosomes 1, 5, 7, 8 and 21 in meta-
phase spreads from lymphocytes of workers exposed to benzene. Our results
showed that chromosomal changes associated with acute myeloid leukemia,
including monosomy 5 and 7, trisomy 8, del(5q), del(7q) and 1(8;21) were detected
at higher levels in exposed workers in comparison with matched controls. We
have now performed FISH analysis of five other chromosomes 4, 8, 9, 11 and 22
in the same exposed workers and are in the process of obtaining data for all 22
autosomes. Our new data shows that the deletion of the long-arm of chromosome
6, del(6q), a chromosomal rearrangement commonly found in non-Hodgkins
lymphoma, is significantly increased in a dose-dependent fashion in exposed
wOorkers (Dyong <0.001). Benzene exposure was not associated, however, with
any change in levels of #(9;22), a translocation commonly found in chronic my-
elogenous leukemia, or in t(4;1 1} and t(6;11) translocations associated with topo-
isomerase Il inhibitors that form cleavable complexes, such as etoposide. This
contrasts with our earlier data which showed highly significant changes in (8;21)
associated with benzene exposure. Our ongoing FISH analysis will soon disclose
the full spectrum of chromosome damage produced by benzene. (This work was
supported by NIEHS grant RO1 ES0672 7).

#2778 FLUORESCENT POST-LABELING OF 5-HYDROXYMETHYL-2'-
DEOXYURIDINE - A SENSITIVE MEASURE OF BIOMARKER OF OXIDATIVE
DNA BASE DAMAGE. Mehul K Desai, E Pelle, L C Sowers, and K Frenkel, City of
Hope National Med Ctr, Duarte, CA, and New York Univ Sch of Medicine, New
York, NY

Recent findings have shown significantly higher levels of 5-hydroxymethyl-2'-
deoxyuridine (HMdU), an oxidized DNA base, in patients with breast cancer and
those at high risk to this disease. HMdU is also proposed to be a biomarker of
breast cancer risk. We have developed a simple and sensitive fluorometric HPLC
method for HMdU quantitation, which should be useful in epidemiological stud-
ies. This method utilizes 7-dimethylaminocoumarin-3-acetic acid (DMACA) as the
fluorescent probe for the pre-column derivatization in anhydrous acetonitrile in
the presence of a catalyst at 65°C for 2 hr. Both dU and dT also form fluorescent
coumarin products. Reaction with HMdU resulted in the formation of two baseline
separated products. The UV and fluorescent spectra were similar for dT-, dU- and
the first of the HMdU-derived products, as compared to the second HMdU
product. These results suggest that similar to dT and dU products, HMdU-1 is a
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gg;ﬁ;g)gg\&;% (genotype did not have any influence orly addu;:tsd f;:a’x;erngg.
subj i P1 variants genotypes ha -
However, subjects with GSTMT null/GST/ b erliailind
le adducts than those who were GSTMT nu X its
tsiz‘;:s? ’31at GSTP1*A/GSTM1 null gepo_type; c<f3_ul;.1 ‘be 'sohgtitd;a(;ie;’n;hzto r::e
the presence of BPDE-SA. This |s_t e first in vi !
:L%aps::( toethpe recent in vitro finding showing that GSTP? variant alleles have
greater catalitic efficency toward BPOE.

#2780 CYTOCHROME P4502E1 POLYMORPHISM AND GLUTAISIEO::E
S-TRANSFERASE GENOTYPES ARE LINKED TO VINYF CHLgI‘; rtvs;en‘
DUCED ANGIOSARCOMA. Deborah Antonlng-G&egn. :\AL W‘;;;Iielouis‘c/)ille o0
d R Valdes Jr, Univ of Loui 3 s
O i s o dorsirate a I between the CYP2E178 allele and
In this study we demonstrate a linkage between T e
i - TT1)-null genotype as risk factors for v yl chl
glutathione S-transferase (QS C A
i i ASL). ASL develops in so
(VC)-induced hepatic angiosarcoma {, > s O o omas
i i VC. VC is metabolized by zy
following occupational exposure to ¢ e enzymes
d GST. We posit that polymorphi
o P d T1 are likely candidates for
P2E1 gene or the null genotype of'GSTM1 an
i(riz:/reasing genetic susceptibility to thlz csncer. Vg{ Pagz_xl?yz:gl ;hmeo ng]LM;";r;csl
-null versus -native genotypes an nown ( alleles
EY?—"UZE#SB (C1019T) 6 (GagosA), and 7B (G,;sT)] n;ltDN{St\hctCJr:I:Sc;e; f;;rz al;\:-l}lrlge
uals with VC-induced ASL. We also compared resuits wi Pl
indivi ith comparable VC exposure. The frequency of GS
mgr:\gt(:/f:elsar‘:lclj GSTT1p-nulI genotype are increased two-fpld relative to thef :{10
gxposed non-diseased subjects. We found no diffteBrerl\lc:olas f|n the ggstlxse?:é :aseg
' ’ 1°78 allele freque
CYP2E1°'58 and ‘6 alleles, however the CYP2E 4
i j i | 0.037 to 0.556) versus the non
4-fold in subjects with ASL 0.200 (95% C 3 / hen
j The 78 allele is located in the
i ed subjects 0.056 (95% CI 0.010 to 0A18§). allel °
glrii?;al pror]'noter region of the gene sugE%est'anSAa pOf:;;::gnn?;I:ﬁrfgl-ocr’\e:ir?:d
ipti i CYP2E1m expl
scriptional regulation. We mea§ured _ J o, Serived
i found 4 to 7-fold increased exp
cell-line heterozygous for the 78 a_llgle ang ; e oares:
i ive to cell-lines not containing this polqurphlsm. e ugge
tsrl%né;l:aztg?'m allele and GSTT1-null genotype are llkgly risk fagtors cs)n.trltt)utlngr
to VC-induced ASL, whereas, GSTM1 null ggngg/&;_)ﬁ 7ISB prolte;tc;\:shg;l‘si :‘sc:ncé:r
the first evidence for the role of C Y/ 8 polymor :
zﬂgnggﬁny and the first evidence of genetic determinants for increased risk of
ASL. (Supported by NIH R01-ES-08953)

1 GENOTYPE AND NON-MELANOMA SKIN CANCER: RE-
ﬁszgsz FR()?I\‘/IC: CASE-CONTROL STUDY. Heather H Nelson,DKsrl Tug-;elltf?g
Rasheeda Taliaferro, Megan Bronson, and Margaret K KaragasMAa moi
Sch, Hanover, NH, and Harvard Sch of I-?ubllc Health, Bos_ton,  carsinogen

o S e I s vagmins
exposures that directly damage , e o A voncir
DNA repair capacity may ipfluepf:e NMSC r.lsk.I ev T oloay has ot
polymorphisms have been identified, but their ro eﬂ:nt s e i
been clearly established. We tested the hypothegs as(a: gn netic polymorphier
in the DNA repair gene XRCC1 is assoplated yvnth NM N i XRgCa ation based
case-control study of New Hampsh[re restdents.l T224 XACO1 codon 399
Arg—GIn polymorphism was assessed in ?02 conérg g), SRR
(BCC) cases, and 148 squamous cell carcmoma(2 ) s b(;th st
the homozygous GIn/Gin variant in controls was 21.8%. ° %0 graups Ihe

of the GIn/Gln genotype was lower than that observe:
?:gg/!;e;cgcc and 12.8% in SCC. Comparing homozygouos ger;o(t)y‘;":ef,1 ;hz :éu:g
OR for the variant GIn/Gln genotype and BCC was 0.7 (36% C.1. 0.4-1.1), .
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